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PROBLEM TO BE SOLVED: to obtain a magneftic thin- 
film memory element and a magnetic thin- film memory 
whose structure is simple, whose resistance and power 
loss are low. and whose capacity can be increased by 
providing a part with a different coercive force between '■ 
magnetic layers and tunnel effect 
SOLUTION: A first magnetic layer 1 and a' second 
magnetic layer 2 with parallel axes of easy magnetization 
are laminated while holding an insulation layer 3 in- 
between and are connected to a read line 5. The 
coercive force of the second magnetic layer 2 is larger 
than that of the first magnetic layer 1 and there is a part 
for obtaining tunnel effect between the first magnetic 
layer 1 and the second magnetic layer 2. 
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[0 05 5] 07 (a) {CM-I.»-C. I w 1 B§t 

«2 0%atns«*j4*ffis!«a£*5^-r. -eb-c. hw 

IB. Stii^masi wl{CJ:O^LfcStiii^iSS 

SD^sirji^iiiftsifiHwB. *(cettwis^*y«^ 

©S2ai4JB©«iay3<J:D/Ml.»fc», -*©iai?;fcw 
10 Ttt. IS25lltB©fieMt*rSJ*^^t«Ct*5r*!5t(,». 

^fiSSaiUHltt. ^2?St4)i©ffiSa^)J:'J:^#i»fc8?). 

uti^s^ I w 1 tmna^m^}^ i vom^^^ 

L&«^{CB. ^2«ttH©«{TO4^ii.SCi*s-C 

[0 05 6] 07 (b) B. »^ji*aSHwl. 

itMBmifnt, cc-c. -^fiSaSHlB. ^2Mtt 
S2<DUmt}^*):ktt,>fcib. 02?aftJi2B. -^fiSa 

20 1 K J: omsn. -eossft^i^iB i b. ^jsBaaEiii 

B..»2«ffii2©ia{i^a«i4«:s(iwc. 
B. »2iiSi^2©ii^i:sa#4(c(20!ss/;c©T. m 

<tnm 1 B. St j4*»»H w 1 o* OStii*®* 

[0 05 7] 08 (a) B. 07 ©Stjii5>®S 1 w 1 
<!:jM©:;^|S]K»tji*maS I w2 iatl/Tl^S. Sfo 
30 T. ^•r-5«#3i*iai?Hw2©:^ri^l4>07©S*ji 
*«SlfHwiii£©:^iaj(c«c*, fif-:.r. (b) iCTjkL 
J; ^ tc® 2 fi5l4®©sai{ b:^r^i b 2 0 7 ©M{t:^isi b 

[0058] ±^©J: ^{c. V h y y i7;^t^K:. fiSttfi 
tji*fflB!lia)^Wtc^ffi*jS-rci{Cj;(J. ■e©gi5»© 

laiiSK^ * y ^^^©fiBKb:^)rcW^r^^4 c <t*s-c t 
X. «att»Biy*yjR^fiWb3?isiB. «tji*a 

40 ^iS*TSSaE©*l&l{cJ:»). gfS©*ieiKr$lwaci*s 
[0059]-;^. •5' h y y^xiKK-m^lstifumm 

y«i^8?»'6a-SS*3i*«tcil^^<;l';^^*S£ 

so [0060] (m&mi) m&^oJb^K^mim^i 



(7) 

U 

mimStbXULCim^K Fe (50nm)/DLC 
(2nin) /Co (SOrm) CDSJStth 

a (a) (b) iSS. QSSU&StAfg 

tc ttc. 10nitift05*ctS©Fe/DLC/Co3@ 
[006 1 ] «TfC. 3l8SEtth>*Jl'«^*J^rSX 10 

[0 06 2] sr, 3!/9;^affi±K:Dcx/<i»ifistca: 

»)«Ttc5<-rfi)illi^frTF e)B*HW5 OnmTJ^aEly 
tc. 

[0063] 

SttEE* 5 X 1 0 - ' pa 

A r:(/;^ 1 0 SCCM 

mSJj 0. -5 Pa • 

iSCK/^V- I 0 0 w 

fiSKU- F 0. 5 nm/sec 20 

c5i/rf#6n/cF e)i%. mmLm^im^>xim 
XI OllIll<oft^FJ^^c/^•^^-i>^<'l/. ^nitMiiu 

[0064] ycic. »ifiattai©±{c:/7XvcvD 

ffifC J: >) «T(CS^Te)ai6!Mt-C D L C lt«R/V2 mlCB 
[0 065] 

SdSEt^ SxiO"' pa 

x'j-u^iJ:^ 1 0 scoi 

fiKKE* 3 Pa 30 

1 0 0 W 
lifflBIU- h 1 0 nm/min 
C^LTif^nytDLCH*. ^SmntcSMBJlIXL. 16 
lgdg3^L^. 

[0 06 6] igit>-c. cn%SKDc:^Ai,*jgg{cg; . 

L> WT®^^rCoJi*BJ?5 0nint?jefiSLirt. 
[0067] 

fiSiHE?3 5X10-' pa 

A r 10 SCCM 

^Sf> 0. 5 Pa 40 

W^f^O - 1 0 0 W 

fiXjgb- h 0.5 nm/sec 

c^bxnihhtccom^. mimtstmmmsm 

XimiCj:*) ImmX 1 Orani©;^ ^7•Y7■tt^C/^•^«--> 
yi/. g-^ra*5 1mnX ImnCOF e/DLC/Co®iS 

[ 0 0 6 8 ] X. ^mcOUm-C 1 OninX 1 0 imi© h 

mimmmwf^tifc. ccr, hiok^l/cmr^^i: so 
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$tt (AR/R) X 1 0 0 (R : Wnm. AR : ^fil 

1 0 0 [Oe] KT-C 1 2%<DMR^itmtmfi>iMt. 
[0 06 9] COP e/DLC/Co?g58Etth>*;l'S 

[ 0 0 7 0 ] St*. 5tf7x»fi±©s?;5»=ffiUi^*?&RR-r 
-s:&[ni(c5oo [Oe] ©ia«^^Anb^j:«s6Feia^)a 

us Ormi-CJgfiJSl/fcg, «ttllQI«8l5*ffll>t:2 umX 
1 0tfBi©S:^JgSC/N-5f-r.>i/L. «U»ttJBliL 

[oo7i]i>c{c. mimnmi(o±i^i('(7f:>¥'7 

(DLC) Bi4)BiJI2rmtf^fi£L, S«a»ni 

[0 07 2] ^i^r. SSC#a*DC;^^N-2»irilg«C^ 
U. Fe®©li^i^«©?iaEti=&B1»l/&dS6. CoS 

^immhOmxm^i'Wt. mmismia*) i /in 

fS2 t htc. «±©Xig{Cj: OSI^^Al 1 ttmX 3 urn 
©F e/D LC/C o © h >*;^«^*Ji5^byt. 

[0073] ;x«c. ||H»tt®lRO'm2«ttJS2«:« 
i^'TSJr^KCr (5rn) /Au (2 0 0nni)/Cr 

(5 ran) ll'&e^tUl/lHlS £ Ur^fiKLAi. 

[007 4] glli-C. 7)VitiPhti-^mmMl ^Yi¥. 

V d»jSt?|giJ?2 0 0 mmX>tc:4L. use r ( 5 n 
in)/Au (2 0 0nm)/Cr {5nin) K^fiXMO. h 

>4^^i'S^si5©±spf<:M*ajL«5 tm=iu-n^vi^^ 

{CAi?-i>i<LTStii*ffl«)je2 0=fe?gfi£L/c. H 
(C. lllfi|)S::^-C. )ii^2 0 0n^I©r;^5:^*56^t•5i^ 
i»R6 ^ff«i&»MK)itSl2 0 &jIA-r&:^i^(c^K{CM- 
f-:i>i/Snfc»»ji*«l O%0fi)EL.. 

[ 0 0 7 5 ] c ^> u-c»?>*ifcjit^Mv* 'xnmrn. 

J:n.Tl64 Ufc»ll©7?rSJ5C. SlffiiBI^ * >;»■¥•©» 

iiiattiiiRt;m2iatt®2*imL. si^taoB^cc 

&fS©SE^4ff S C <!: *l-C t ft:. 
[0076] (3S6S012 ) HJSW 1 i|5l«©:^t?. a 

1 K:iBtS©IS«lfiX©^iit4 h > * JU^^^fPSS b > IfilR 

ft:. R^K^Lft:J:^{c. l,>r*i©im{c-5C>r fe5-«--. 

2 5 %©M R^{t$*s# ^ C i ?rJii^-C t ft:. 
[007,7] ;XtC> Ctl?)0«atth>*;USf^*fflt> 

ft:iattlgKj<*'JSR^%f'P«b. Iltt«lil51««:aiifp 
filg^tfoftiiC-S. Stji*iS*^HL4iE^«:^f^ 
Ci*5-C*ft:. 
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[007 8] J:b©Kf4K:ot>r h^moumv. m 1 {c 
LfcJ:5K:. l^rnoitiSsmfcO. 1-0. 2%<DM 
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7 
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28 
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Co 


5 


DLC 
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0^ 




JsfiMFeso 


to 


CO 


20 


DLC 


30 


0.1 



[0 08 1 ] (^«3 ) mmm i iiBi«(D:&ft-c. ^ ^ [ o o s 4 ] ttmM^-r^i^^xi>mm(Dismv. «2 (c 



^rvmi 5 o-crsiftL/fccD-fe. ipotiare oo'C 

^M^rSj£lK?2 0mTorrTJK»;>'S7 + 
SMSit 1 0 nm/nrinn^bfc. 30 

[0 0 8 3 ] ^^tc. ctih<o^mivy^)im^^m\.^ 



feO. 1-0. 3%(DMR^itmVtf^mhnf3:i>^^ft. 

[0085] ;x^c. i:tei*$^Kz)^»(4 h >;^;uft^4ffl 

[0086] 







(om) 
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(nm> 


13 




FesoCoso 
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30 




15 


»»7 


r«66Fel6Coifl 


10 


FesoCoso 


10 
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NinoFeo 
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FesoCoso 


20 
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10 


6 




Ni66Fel6Coie 
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Co 


30 


^•')VVC 
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FesoCoso 


20 


Co 


30 




25 


0.3 




hfi«Fet6Cbia 


10 


Co 


30 


KWJC 
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0.1 



[ 0 0 8 7 J (^014 ) mmm 1 mm(o:m-c. m 

li-rncDiSI4«C-?li-C*j 1 3~2 0%<DMRmtmifi% 
[008 8] jSa. CC7». A 1 > O. I^SBA 1^ 
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* [009 1 ] 'X(c. mmwomwsL v 
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20 
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Co 


40 
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[ 0 0 9 3 ] 1 ~3 -CflPSLfcSIISlBy * 

•J3RT<0fita*ii'<!t*S*> 1 - 5 Q i^N^(Cfi«»-5 
fc. CCDfflBI§ID:^*S<OXf>-'<;U:?'«iSGMRy* 
y3RT<D«!a©l/l OWTiffil^. 
[0 0 9 4m±*>e)WiR&J:^«:. :**l8K:i:n«/ 

[009 5 ] 20 
feLt-CiKMLfcJ:5CC. *«&3JB«ii-C?^t&MR^ 

[ 0 0 9 6 ] X. SSttSIMj** y^^CDfitS^/hS < 
[0 09 7] X. mmoimtLX. 5^-<T*>K7 

[ 0 0 9 8 ] X. #^;^(c«c»<iS1^^$fi^^ffiKM^^ 

[ 0 0 9 9 ] X. ^mmv^ifiiphmmm^ * >; wf-\s. 
[Sffi©iam«csiig] 

[IS 1 ] *lfe?9K*>*.SJSttSESj<* ij*^«:jl<tr*» 40 
[S2] *^lc*^*^?,lEt4i|]®y*-;s^«c3trsa 

[ES3 ] *^5c*»»i^,?iattSM^* y^^tcM-rs^ 



*ffll.aH¥4SilB-r*/ca{>OWrffiia-C*5. 

[H5] *^{c*>*>«fiitt»is>*';jR^©«»ji*^ 

[06] ^^{CAi^SfiBittiflS^*';©^^^*^^ 

[07] ^^mifiifii>m!mm^'^'}^m&ti>mi- 

[08] *^fc*>3!r«SWttlSIS-rf*';*«fi«-S«^ 

[0 9 ] h >ii')\^^(iMm^7hi>icmm t ^mm-c 
[010] rn^m 1 © h >*;i'S^Kif^wss8ESti^* 

[011] 1 © h V^iVS^KJMt SSSftftS* 

[012] ^<ommm^^ 'jiR^K*r-rs»*ji* 
[013] se*©»ttSfBi^*usi^-{cst-r*R*ffii/ 
[0141 s£*©fiattWJiy* yfi^-icst-r i^^ui/ 

aff 4Sip-r "5 fciS>©WrlS0-C* s. 
[??-^©Si?g] 
1 ^issfiJi 

3 ite^^ 

4 fiS{b@S$A 

5 Wt^VibWi 

6. 7 

10, 11,12, 13 m^'jhyj-u ■ 

20. 21. 22. 23 m^ihh-WimSL 
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l^m^] !^ig¥9-9 19 49 
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i^mm] {HimmiMQ -920 

[ttJffiS-f] «FliS¥7-2 449 9 1 
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[F I] 
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[Sma] ¥fiJl 2¥5^24B (2000. 5. 2 
4) 

(*«l«iEl3 

*«FtTitt»iiif4ig&cx»2«ttja4«L. »02aaEtt 
2 0 0 e feLh-c c i imittimmmj' ^ u g 
[11^4] n^m 1 $ fca 2 §eigcD6S!^»]g> ^ 

miEMmmm^] 0020 

[ 0 0 2 0 ] X. *^?8K:i6^*»Sfi814ffM^*';sgT 
tt> JblBS 1 IBttB «!: UBS 2 SSttlB g>fi^ jJ(D^» 2 



[fiBiE*f»aS«] 0 02 1 

[ 0 0 2 1 ] X. WJ«c^P*>4?ittWJBiy * 

.[*)tt«|jE4] 
[ffliB»*:«a«] 0 0 2 2 

mm^m) mm 

mm^m^s] mm 
imm^mB^] 0023 

[ 0 0 2 3 ] X. *»?3«:*>*»*»ttW^>* y «. * 

miEMmm^] mm 
immmmm^] 0052 

[0 052] I16tt. SmSlti^^y (a) 
i. *©BB'»r®a (b) S»)i*i|gl K 

12. 1 3 iS»i&;^MI««l2 K 2 2. 2 3^jE$-r 
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